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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 
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DETAILED ACTION 

This Office Action is in response to the application filed January 10, 2006. 
Currently, Claims 1-7 are pending. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Claim Rejections '35USC§112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 6 provides for the use of a metal bump, but, since the claim does not set 
forth any steps involved in the method/process, it is unclear what method/process 
applicant is intending to encompass. A claim is indefinite where it merely recites a use 
without any active, positive steps delimiting how this use is actually practiced. 

Claim 6 is rejected under 35 U.S.C. 101 because the claimed recitation of a use, 
without setting forth any steps involved in the process, results in an improper definition 
of a process, i.e., results in a claim which is not a proper process claim under 35 
U.S.C. 101. See for example Ex parte Dun/c/, 153 USPQ 678 (Bd.App. 1967) and 
Clinical Products, Ltd: v. Brenner, 255 F. Supp. 131. 149 USPQ 475 (D.D.C. 1966). 

See also MPEP § 2173.05(q). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. 
(US 6.232,563 B1 ; dated 05/15/2001) in view of Endo et al. (US 5,087.578; dated 
02/11/1992). 

Regarding Claim 1 , Kim et al. disclose a method of fabricating a chip with an 
insulation layer for the side walls of metal bumps (FIG. 5A-5D; Column 2, paragraph 2 
and Column 2, paragraph 4, line 8) with the chip comprising 

- a non-conductive chip's substrate 11, 

- metal pads 12 deposited on the non-conductive chip's substrate 11, 

~ a passivation layer 13 covering the non-conductive chip's substrate 11 

and the edges of the metal pads 12, 
~ a metal diffusion stop barrier 14 covering a portion of the chip's 

passivation layer 13 and the metal pads 12, 
~ a photo resist pattern 45 on a metal layer to expose portions of the 

metal layer on the pad that is removed after use (Column 4, paragraph 

4, lines 1-3) and 
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- at least one bump on the exposed portion of the pad 36 and the edges 
of the metal layer characterized by the steps of 

- depositing the metal layer covering the chip's passivation layer 

and the metal pads (Column 4, paragraph 3, lines 11-13; 
"barrier layer"; TiW/Au, Ti/Pd/Au), 

- depositing an insulation layer (Column 4, paragraph 5, lines 1-6), 

- removing predetemiined portions of the insulation layer 18' (FIG. 

5C and 5D; Column 4, paragraph 6, lines 1-4), and 

- partially removing the metal layer such that the remaining metal 

material forms the bump diffusion stop barrier 14 (Column 4, 
paragraph 4, lines 6-8). 

Kim et al. do not teach or disclose, however, depositing the insulation layer in a 
plasma activated reactor, and removing the predetermined portions of the insulation 
layer by reactive ion etching. 

Endo et al. teach, in the same field of endeavor (Column 1, paragraph 2), removing 
an insulation layer 18 from a metal bump electrode by reactive ion etching (FIG. 1A and 
IB; Column 1, paragraph 6, lines 15-20). 

Therefore, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the method of Kim et al. by using reactive ion etching to remove 
predetermined portions of the insulation layer on the metal bump as taught by Endo et 
al. 
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The motivation for doing so at the time of the invention would have been to pattern 
the insulation layer to form electrodes for external contact as taught by Endo et al. (See 
FIG. 1A- 1C and Column 1, paragraph 6, lines 15-25). 

Also, it would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to modify the method of Kim et al. in view of Edo et al. by using a plasma 
deposition, since Kim et al. teaches that the deposition can be by CVD (See Kim et a!.. 
Column 4, paragraph 5, lines 1-6), and the energy source for a CVD process can be 
plasma (See Van Zant, Page 372, Paragraph 2, lines 1 -4). One of ordinary skill in the 
art would use a plasma deposition such as a plasma-enhanced CVD because of its 
ability to easily incorporate an in situ cleaning step prior to deposition (See Van Zant, 
Page 379, Paragraph 3). 

Claims 2, 6, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim et al. (US 6,232,563 B1; dated 05/15/2001). 

Regarding Claim 2, Kim et al. disclose a connector for a chip's substrate 1 1 and an 
opposite substrate 22 (FIG. 6A and 6B; Column 2, paragraph 2; Column 5, paragraph 1, 
lines 3-6) comprising: 

- a plurality of electrode pads 21 on the opposite substrate 22; 

- a plurality of electrically conductive bumps 16' on the chip's substrate 1 1 , 

each of the electrically conductive bumps 16' being electrically connected 
to a respective one of the plurality of electrode pads 21 on the opposite 
substrate 22; 
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- a plurality of conductive particles 19 on respective top surfaces of the 

electrically conductive bumps 16' electrically connecting respective 
electrically conductive bumps 16' to the plurality of electrode pads 21, and 

- an insulating layer 18' formed of a nitrate or an oxide on the surfaces of the 

side walls of each of the plurality of electrically conductive bumps 16' to 
prevent an electrical short between two bumps characterized iri that the 
insulation layer is provided by an CVD process (FIG. 5A - 5D; Column 4, 
paragraph 5, lines 1 - 6). 
Kim et al. do not teach or disclose that the insulating layer 18' is formed by 
LPCVD. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to modify the method of Kim et al. by using a LPCVD process, since LPCVD, 
as a species of CVD processing, is used for most films deposited for advanced circuits 
as taught by Van Zant, and has advantages of providing good step coverage and 
uniformity as taught by Van Zant (See Van Zant, "Microchip Fabrication - A Practical 
Guide to Semiconductor Processing", Page 372, Paragraph 5, lines 3-5; and Page 377, 
Paragraph 3). 

Regarding Claim 6, Kim et al. disclose use of a metal bump 16' that is partially 
covered with an insulation layer 18' which is deposited by a CVD process (FIG. 5A - 5D; 
Column 4, paragraph 5, lines 1-6) for a Chip on Glass or a Chip on Foil packaging 
application (Column 1 , paragraph 2; FIG. 6A and 6B; Column 4, paragraph 8 through 
Column 5, paragraph 1). 
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Kim et al. do not teach or disclose that the insulation layer 18' is deposited by 
LPCVD. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to modify the method of Kim et al. by using a LPCVD process, since LPCVD, 
as a species of CVD processing, is used for most films deposited for advanced circuits 
as taught by Van Zant, and has advantages of providing good step coverage and 
uniformity as taught by Van Zant (See Van Zant, "Microchip Fabrication - A Practical 
Guide to Semiconductor Processing", Page 372, Paragraph 5, lines 3-5; and Page 377, 
Paragraph 3). 

Regarding Claim 7, Kim et al. disclose an arrangement with a chip's substrate and 
an opposite substrate comprising: 

- a plurality of electrode pads 21 on the opposite substrate 22; 

- a plurality of electrically conductive bumps 16' on the chip's substrate 11, 

each of the electrically conductive bumps 16' being electrically connected 
to a respective one of the plurality of electrode pads 21 on the opposite 
substrate 22; 

- a plurality of conductive particles 19 on respective top surfaces of the 

electrically conductive bumps 16* electrically connecting respective 
electrically conductive bumps 16' to the plurality of electrode pads 21 , and 

- an insulating layer 1 8' formed of a nitrate or an oxide on the surfaces of the 

side walls of each of the plurality of electrically conductive bumps 16' to 
prevent an electrical short between two bumps characterized in that the 
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insulation layer is provided by a CVD-process (FIG. 5A - 5D; Column 4, 
paragraph 5, lines 1 - 6). 
Kim et al. do not teach or disclose that the insulation layer is provided by a 
LPCVD process. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to modify the method of Kim et al. by using a LPCVD process, since LPCVD, 
as a species of CVD processing, is used for most films deposited for advanced circuits 
as taught by Van Zant, and has advantages of providing good step coverage and 
uniformity as taught by Van Zant (See Van Zant, "Microchip Fabrication - A Practical 
Guide to Semiconductor Processing", Page 372, Paragraph 5, lines 3-5; and Page 377, 
Paragraph 3). 

Claims 3 - 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Endo et al. (US 5,087,578; dated 02/1 1/1992). 

Regarding Claim 3, Endo et al. disclose metal bumps 16, 17 that comprise side 
walls that are covered with an insulation layer 18, 18a on at least two opposite side 
walls facing each other (FIG. 1A and IB), characterized in that the insulation layer 18, 
18a is a dielectric layer which is formed by CVD deposition (Column 1, paragraph 6, 
lines 15-16) and is partially etched back in an anisotropic plasma etcher (FIG. IB; 
Column 1, paragraph 6, lines 17-20; reactive ion etching). 

Endo et al. do not teach or disclose the insulation layer formed by a plasma 
deposition. 



Application/Control Number: 10/564,236 Page 9 

Art Unit: 2813 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to modify the method of Edo et al. by using a plasma deposition, since the 
energy source for a CVD process can be plasma (See Van Zant. Page 372, Paragraph 
2, lines 1-4) and plasma-enhanced CVD is advantageous in that an in situ cleaning 
step can be easily incorporated prior to deposition (See Van Zant, Page 379, Paragraph 
3). 

Regarding Claim 4, Endo et al. disclose metal bumps as claimed in Claim 3, 
characterized in that the dielectric material is selected from the group consisting of SiOa 
and Si3N4 (Column 1, paragraph 6, lines 15-16). 

Regarding Claim 5, Endo et al. disclose metal bumps as claimed in Claim 3 
characterized in that the metal bumps 32, 33 are formed of a noble metal or an 
oxidation resistant material such as gold (FIG. 2A; Column 3, paragraph 3, lines 1-2). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vicki B. Booker whose telephone number is 571-270- 
1565. The examiner can normally be reached Monday through Thursday 9:30am to 
6pm E.S.T. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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